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But, according to the second law, work A can never be gained by means of a cycle in which heat is withdrawn from Dnly one source Kr, the heat being thus entirely transformed into work. Hence the conclusion that when the two spaces 2 and 3 contain the same quantity of energy in unit volume, the distribution of energy in their spectra is always the same.
But, according to Doppler's principle, the distribution of energy in the spectrum is changed by the motion of the piston S. Let the total energy in unit volume in space 2 be given by
= jf 0 (*, 3)rfA,     .    .    .    .    (56)
then the expression 0(1, S^aTA, represents the energy in unit volume of the waves whose lengths lie between X and 1 -\-d\. Consider the plane waves which are reflected back and forth at normal incidence between the pistons 5 and Sf in the space 2. The wave length of these waves is changed by the motion of 5. Consider first a ray which starts from a point P and has been reflected but once upon 5. If the vibration at the point P due to the incident wave has the period T, then the vibration at P due to the wave reflected from 5 will have some other period T'. For if a disturbance starts out from P at the time / = o, it returns to P after reflection upon 5 at a time t/ = 2bl : c, in which c is the velocity of light in space 2 (in vacuo), and bl the distance of P from the mirror at the time ^ when the disturbance from P reached 5.
If at the time t = o the distance between P and S is b, then evidently b = bl + sl, in which J1 denotes the distance travelled by the mirror 5 in the time tr If 5 moves with a velocity v with respect to P, then sl = vt^, and ^ = ctl; hence it follows from b = (c -j- v)t^ that tl = b : c + v, ord is evident from a con-e complicated. Since in such an. arrangement the waves of different periods T may be separated from one another by refraction and diffraction, (19) results at once from (17) in consideration of the conclusions upon page 497. the
